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The anaphylatoxin C3a is a potent chemotactic peptide and inflammatory, 
mediator released during complement activation which binds to anT Y 
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AB Asthma is a chronic inflammatory disease of the lung resulting in airway 
obstruction. The airway inflammation of asthma is strongly linked to Th2 
lymphocytes and their cytokines, particularly IL-4, IL-5, and IL-13, which 
regulate airway hyperresponsiveness , eosinophil activation, mucus 
production, and IgE secretion. Historically, complement was not thought to 
contribute to the pathogenesis of asthma. However, our previous reports 
have demonstrated that complement contributes to bronchial 
hyperreactivity, recruitment of airway eosinophils, IL-4 production, and 
IgE responses in a mouse model of pulmonary allergy. To define 
the complement activation fragments that mediate these effects, we 
assessed the role of the complement anaphylatoxin C3a in a "mouse 
model of pulmonary allergy by challenging C3aR-def icient mice 
intranasally with a mixed Ag preparation of Aspergillus fumigatus cell 
culture filtrate and OVA. Analysis by plethysmography after challenge 
revealed an attenuation in airway hyperresponsiveness in C3aR-def icient 
mice relative to wild-type mice. C3aR-def icient 
mice also had an 88% decrease in airway eosinophils and a 59% 
reduction in lung IL-4-producing cells. Consistent with the reduced 
numbers of IL-4-producing cells, C3aR-def icient mice had 
diminished bronchoalveolar lavage levels of the Th2 cytokines, IL-5 and 
IL-13. C3aR knockout mice also exhibited decreases in IgE titers 
as well as reduced mucus production. Collectively, these data highlight 
the importance of complement activation, the C3a anaphylatoxin, and its 
receptor during Th2 development in this experimental model and implicate 
these molecules as possible therapeutic targets in diseases such as 
asthma . 
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AB Our previous report demonstrated that complement contributes to bronchial 
hyperreactivity, airway eosinophilia, IL-4 production, and IgE responses 
in a mouse model of asthma {J. Immunol., 2001, 167:4141-45). To 
elucidate the mechanisms that mediate these effects, we assessed the role 
of the complement anaphylatoxin C3a in a mouse model of asthma 
by challenging C3a receptor (C3aR) -deficient mice intranasally 
with Aspergillus f umigatus . Analysis by plethysmography after challenge 
revealed a 45% decrease in bronchial hyperreactivity in C3aR-def icient 
relative to wild-type mice. C3aR-def icient mice also 

had an 88% and 59% reduction in airway eosinophils and lung IL-4-producmg 
cells, respectively. Consistent with the reduced numbers of IL-4-producing 
cells, C3aR-def icient mice had diminished BAL levels of the Th2 
cytokines, IL-5 and IL-13, and a 39% decrease in serum IgE levels. These 
data highlight the importance of complement activation in airway 
inflammation, Th2 production of IL-4, and IgE responses during asthma. 
Moreover, these data support that much of the complement-mediated effects 
observed in this asthma model are due to the C3a anaphylatoxin and its 
receptor . 
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AB We recently demonstrated that gene-targeted disruption of the C5a 

anaphylatoxin receptor prevented lung injury in immune 

complex-mediated inflammation. In this study, we compare the effect of 
C5aR deficiency in immune complex-induced inflammation in the peritoneal 
cavity and skin with the results derived from our immune complex 
alveolitis model. C5aR- deficient mice exhibit decreased migration of 
neutrophils and decreased levels of TNF-alpha and interleukin 6 in the 
peritoneal reverse passive Arthus reaction compared to their wild-type 
littermates. In the reverse passive Arthus reaction in the skin the C5aR 
was also required for the full expression of neutrophil influx and edema 
formation; C5aR-def icient mice showed reduced neutrophil migration and 
microvascular permeability changes. In contrast to our studies in immune 
complex-induced lung inflammation, C5aR deficiency does not completely 
prevent injury in the peritoneal cavity and skin. These data indicate a 
dominant role for the C5aR and its ligand in the reverse passive Arthus 
reaction in the lung and a synergistic role together with other 
inflammatory mediators in immune complex-mediated peritonitis and skin 
injury. 
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Neurogenic Amplification of Immune 
Complex Inflammation 

Carmen R, Bozic, * Bao Lu, * Uta E. Hopken, Craig Gerard, 
Norma P. Gerard + 

The formation of intrapulmonary immune complexes in mice 
generates a vigorous inflammatory response characterized by 
microvascular permeability and polymorphonuclear neutrophil 
influx. Gene-targeted disruption of the substance P receptor (NK- 
1R) protected the lung from immune complex injury, as did 
disruption of the C5a anaphylatoxin receptor. Immunoreactive 
substance P was measurable in fluids lining the lung at time points 
before neutrophil influx and may thus be involved in an early step in 
the inflammatory response to immune complexes in the lung. 

Perlmutter Laboratory, Children's Hospital, 300 Longwood Avenue, 
Boston, MA 021 15, USA. 
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Immune complexes underlie the inflammatory response seen in a 
variety of rheumatologic illnesses, including arthritis, vasculitides, and systemic lupus erythematosus 
(1). Antigen-antibody aggregates may be deposited locally and incite edema through enhanced 
microvascular permeability to plasma proteins as well as elicit exudates of acute inflammatory 
leukocytes typified by the polymorphonuclear neutrophil (PMN). The mechanisms of injury induced 
by the immune complex are modeled in experimental animals by the Arthus reaction, in which 
specific antibody and antigen are passively introduced across a vascular barrier (2). Studies on rabbit 
skin and in mice deficient in complement component C5 implicated complement proteins as crucial 
participants in the inflammatory response (3), a role that has been reinvestigated through the use of 
mast cell and Fc receptor-deficient mice (4). We now use strains of mice deficient in the receptors for 
substance P (NK-1R) and the complement anaphylatoxin C5a (C5aR) to define a mechanism for 
immune complex-mediated acute lung injury. 



Mice deficient in NK-1R and C5aR (5) were generated by gene targeting. The NK-1R was cloned as a 
genomic copy from 129 Sv mice (Fig. LA). Exon 1 was partially deleted, including the initiating 
methionine codon, and replaced with a cassette encoding lacZ and neomycin resistance. We used Jl 
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